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This invention rolaces to an iaprovcd devlea 
especially adapted for removing riuld ftom a body cavity 
by surgical puncture or drainage. More specifically p It 
relates to an improved locking ^;uard device, mounted on 
the shaft of a hollovr member such as a needle or semi- 
rigid catheter, intended to regulate the depth of 
penetration of the needle or catheter into a body cavity 
in a p£racente9ia or catheterization procedure, especially 
thoracentesis. 

In a thoracorttesis procedure, a sharp-pointed 
hypodermic needle, or the Ilk* is thrust into the pleural 
carlty in order to remove fluid. Various well-knowi 
valve arrangements are employed to allow the aspiration 
of fluid %d.thout alloving air to enter the pleural cavity, 
with the consequent danger of l\ing collapse. 

In inserting the aspirating needle into the cavity, 
it is most lAportartt that the depth of penetration be 
closely controlled, so that the pleural cavity will be 
tapped but without the danger of excessive penetration 
vhich could cause the sharp needle point to puncture 
or tear the lunx ItSolf . The desired degree of pene- 
tration may vary with the physical condition of the 
patient. 

Various expendleats have been resorted to in the 
past to serve as a guard or stop mechanism, controlling 
the depth of penetration of the needle. One vell-knom 
method is to clamp a hemostac on the needle shaft. 

' -2- 4 6S.6 22 
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Others include the eloping of a cQiled sprlnis on the 
shart. as In U.S. Patent 3,477,W7, and various set- 
screw arrangeaenta as In U.S. Patents 2,001.63d and 

It Is with tmproveaants in rbe art of proVldtns 
such depth guards that the present invention is 
concerned, and It la a primary Object of the invention 
to provide a disposable light -weight guard which can 
be readily adjusted to any desired position on the 
shaft of a cannula, but which can be locked tightly 
onto said shaft by a simple manipulation* ^ 

It' is an additlonjal object of the invention to 
provide such a guard which can be alldably adjusted to 
any desired position on the shaft and locked onto the 
shaft by a rotation of one element of said gtJard. 
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According to one wpect oj^ the preaent Invention 
titers Is provided a surgical Iziatnaent eomprlaizt^ a 
cannula end a suard vblch. la mounted on the cannula* Is movable 
don^ the length ot the cannuXa, and Is adapted to he looked 
to the c annu la, the gua^rd serving to control the depth of 
penetration of the cannula and ccnalatln^ of siale and female 
elemeata, the nale elements having a cylindrical spigot and 
the female element having a cylindrical cavity for 'receiving 
the apl^ottf both elements havls^ throu^h-ffoln^; cylindrical 
channels accoBuopdatln^ the cannula and eccentric to the 
sLxes of the spigot and the cavity respectively, and rotation 
of either element with respect to the other, from a 
poeltlon In vhlch the channels are allgnad, beln^ effective 
to cause frlctlonal enga^ment between tha outer surface of 
the apigot and the Inner surface of the cavity and Bli]ml1:aneoua 
laeklug of the guard to tha cannula « 

The Invention vlll be better understood from the 
folloxrLng description an± dravlngs* In vhleh: 
FICrURS 1 la a perspective view of one embodiment of 
this Invention p mounted on a needle shaft. 
FIOCRS 2 la a eroaa-eeetlonal representation pf the 
elements of ItlCrXiKZ 1, in dismantled relatlonahlp. 
7ICURS 3 is an, end vlev of the coupled elements of the 
ettbodlnent ahovn In FIOTBS 1 « each containing a circular 
paaaagevay co&ceatrlc vlth each other, but vlth both 
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passageways dccencrlcally disposed wich respecc to 
the true canters ot che eleaeovs. 

FZGUBZ 4 is a view of the embodloaent as in FIOURB J 
showing the csnscrletiikg efroct on the passageway 
caused by rotation of one of the elements. 

FIGURE 5 is a cross-sect ioaal view of the eleaenta of 
another embodintent of the invention having ssans to 
hold the elements tharaof together and means to hold 
the d«Tice In position on the body. 

FIGURE 6 is a perspective vlaw of anothar ambodlment 
of the invention in use, locked on a cannula, and 
held in position en a patient. 

For convenience, slfflilar or equivalent elements 
of the daviee shovn in the drawings, are identified 
by the Same nniBcrals* 

Referring to FIGURE l, a male element lO and a 
female counterpart 20 are shown positioned on the 
shaft of a hollow needle 30. In the cross-sectional 
view as shorn in FIGURE 2, the element 10 may consist 
of a cyXindrically-shaped shoulder portion 12 and 
a projecting cylindrical portion U, which fits into 
the cyllndrlcally shaped cavity 26 in the female 
element 20, the outer surface 31 of che projection Xk 
being frictionally engageable with the inner starface 
32 of the cavity 26 upon rotation of the elements 10 

5 » 4 6 8.622 
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and 20 >ilth respect to each other, »s will be described 
below. The element 20 Is convsnlsntly moulded or 
machined, in the form of two dlsk*llfce portions 22 and 
2Lp connected hy a stem portion 25 « The and disk port^ 
ion 2Z serves as the f lojige-XJJca guard Which in use 
presses agalnW the body and determines the depth vo 
which the needle can penetrate Into a body cavity-- 

The male element lO and Temale elemant 20 are each 
provided with channels driUad or otherwise Jtormed 
throushout their lengths (l6 and 28, z-espectively) • 
As ahowij these channels are concentric in at least one 
rotational position or the elements with respect to each 
other so thaty when elements 10 and ZO are coupled with 
the holes 16 and 2d in alignment with each other they 
provide a passageway throu^ which c,he needle 30 can 
slide readily through the assembly. The elements .as 
located, however, at unequal distances from edge portions 
of their respective elements, such as the une<)ual 
distances 15 and 17 and 2? and 29 in elements and 26, 
respectively. In the embodiment shown > they are located 
eccentrically with respect to the true centers of the 
cylindrical projecting male porcion XL and cavity 26, 
the degree of eccentricity being determined by the ratio 
of the distance 15 to 17 and 27 to 29. 

With the elements 10 and 20 coupled together and 
in position on the neadle shaft as in FIGURE 1, simple 
rotation of one of che pair of elements will cause a 

6 I i 68 6 22 



11/07/00 TUE 17:56 [TX/RX NO 6670] 



08/11 00 WEP 10:56 FAX 61 2 9888 7600 WATERMARK 



@008 



S8. G12/«, 



eon3trtexioEi Xn thm passageway « formmrly concentric , 
ronaed by che channels X6 and 2d. This is shown In 
principle In FIGURES 3 and 4 which are views or %he 
coupled elemenca 10 and 20 rroa the disk end 22 « Roca- 
tlon of one of ihe eleaents 10 or 20 with concentric 
channola eocentrlcsjlXy disposed wlm respecr CO their 
true centers (FIGURE 3) results in a constirlction of the 
fonoerly circular passageway (F'tGURS 4) ac the interface 
between the and of the male projection 14 and the bottom 
of the cavity 26 » 

When the shaft of the needle 30 Is inserted through 
Che passageway with the female and male eXenents 10 and 
20 in coupled relationship as shorn in FIGURE 1, the 
displacement of one channel portion of the passageway la 
resistad by the shaft and canda to causa tha alamanrs 10 
and 20 to rotate about the shafc, which of course Is 
eccentrically located with respect to the true centers of 
these elements » specifically the centers of the male 
projecting portion 14 and fenale cavlcy portion 26. This 
brings cha oucar surface 3I of the male projaeclon I4 
into rrictlonal engagement with the inner surface 32 of 
tha famala portion 26 and surfaces of the channels I6 and 
2d into frictional engagement with the shaft » with a 
consequent locking action of the guard on the shaft. 

In the use of this device in a surgical procedure ^ 
the desired penetration depth nay be first determined. The 
guard elenents may be assembled In coupling relationship 

^ f 4 6 8.6 22 



H/07/00 TUE 17:56 [TX/RX NO 6670 J 



08/11 '00 WED 10:56 FAX 61 2 9688 7600 



WATERMARK 



1^009 



58.612/73 



with the tnal^ projeeting portion 14 positioned In the 
feaalo cavity portion 26. The elements are rotated so 
chat the chanziels 16 and 28 are In alignment to provide 
an unobstructed passageway therethrough. The needle is 
Inserted tfarousl^ the passageway with the tip extending 
PASH the end disk 22 for a length equal to the predeter- 
mined penetration depth. The elements 10 and 20 are 
rocat«d with respect to aaeh other and« with slight 
tightening force « the guard l3 locked at the chosen 
location on the needle shaft. The doctor or medical 
assistant pay now grasp the guard for better control of 
the needle during the puncturing and penetration procsd- ' 
ura* Penetration of the needle beyond the predetermined 
depth is prevented by the flange-like surface of the end 
disk 22 Coming into contact with the body surface » If 
desired In some instances, "cho guard may be tenporarily 
poslcioned on tha shart remote rram the tip, either in 
a locked or unlocked position, and ch«n moved and locked 
into position %fith the end disk 22 against the patient's 
body to prevent accidental meveDent of the shafe into a 
position of deeper penetration in the body* It will be 
appreciated that this Invention provides devices which 
are lockable and unlockable by a displacement notion 
which is generally transverse to x^he axis of che shaX^c. 

The guard may be provided with means for stable 
securenent thereof and malncenance of zh& needle in place 
against dlslodgement from the body cavity. As shorn in 

- 8 4 64 6 22 
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FIGUBEE 5, Che surface of the end disjc 22 is provided 
with a poatlng of pressure«senaltive adhesive 33 which 
is pressed Into adhering coatacc urith tho skin of the 
patient. The surface of the adhesive may be provided 
with a raleasabla facing sheet for protection of the 
adhesive layer prior to use, as in the case of facings 
convent ionalXy used in adhesive finger bandages. Other 
means for retaining; the guard may be provided; for 
example* body straps 34. may be attached to the end disk 
22 as shoim in FIGURE 6. 

FIGURE 5 also illustrates a variation of the 
ombodiment of FIGURE 1 by >ihich the elements lO and 20 
are coupled together against axial displacement and separ- 
ation of one from the other. The elements 10 and 20 are 
held together by a ring and groove means on the inter- 
fitting male projecting portion IL and female cavity 26, 
As specifically shown in the drawings, a ring-like rldgo 
li-l is integrally formed on the male projecting portion XL 
for fitment into a ring-like groove LO in the sidewall of 
the cavicy 26 « The outer diameter of tha ridge 41 is 
slightly larger than the inner diameter of the cavity 26 
but no greater than the diameter of the groove 40. 

the terms "disk" or "disk-Shaped* herein are not 
confined to true disk shapes. It will ba obvious that 
the male and female locking elements may be in the form 
of cylinders, aqtiares or other polygons, or the like, 
provided chat concentric ltv,-eccentri city of the channels 

- ^ ' 4 6 8.6 22 
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therethrough la maiotalned. For eenvvnlenee in rocatlen. 
the outsids surfaces or one or bo^h eleoents may be 
knurled or provided tr 1th bosses or the like. 

For economy, ll«:hcveight, and sterlllzabllity it 
is preferred thac the product of this inYentlon be 
Doulded from a slightly resilient or deformable plastic 
naterlal such as DBLRIN (a du Pont trademark for an 
acotal resin) p polystyrene, polystyrenewacryloultriXe« 
or the like. The slight dsformability of most plaatlc 
materials allowo a frictlonal engageiDflnt or compresaiva 
flc so thai: the surface 31 frictionally engages with the 
surface 32 when the oale and female elements are brought 
together, so that the two elements are held together. 
An altematlTe form ot engagement is a tongue and groove 
arrangement of the male element against the female 
element . 

In accual size, the disk-shaped eXemant serving 
as the actual guard shield may be one Inch or less la 
dlamecer, and rhe tocal height of che interlocked 
elements may b« 0-75 Inches or less, with other dlmen- 
slons in proportion. In many routine thoracentesis 
procedures, a size 16 needle Is used, 0*C63 Inches in 
outside diameter. Usiiig a pair of moulded plastic 
elements, it has been found that the channels l6 and 28 
need be no larger in diameter, and may even be as small 
as 0.06O inches In diameter and arill provide an adjust- 
able sliding ric on the ?io. 16 needle shaft, due to the 
• 1 0 4 6 8.6 22 
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above-mentioned deronaability or plastli: materials. 
Although the foregoing description relates to 
the USQ of the locking device of this invention in a 
thoracentesis procedure. It will he obvious to tho3e 
skilled in the art that it la eqxially useful In limit- 
ing the depth of penetration of other rigid or seut^ 
rigid surgical drainage appliancee^ 3uch as plastiie 
auprapublc catheters* 
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She cleiais defixiin^ tha Inv^atlon are aa toXlovas 
1 • A sursleal Inatrumcat comprlsl^is a eaazmla and a 

ffuerd which is oounted on the cannula. Is novate alon; the 
length of the cezmula. and la adapted to be locked to the 
canntila, the guard serving to eontroX thd dopth of penetratloa 
of the camnOa and consietliig of male and female elements, 
the male element ha^rlne a cylindrical spigot e^^d the female 
element hairiof a cylindrical cavity fpr receiving the opigot, 
both elements having throu^-^ln^ cyllndrleaX channels 
accoccodatlQ^ the cannula and eccentric to the axes of the 
eptgot ond the cavity reapactivaly, and rotaticn Of either 
elanent wHth respect to the other, from a position in which 
the chazmelB are aZij^ned, being effective to cause 
frlctional ongagecent between the outer surface of the 
spigot and the inner surface of the. cavity and ainrultanooua 
locking of the guard to the cannula » 

2- An instruoent according to claim 1 , wherein the 

spigot has a ridge adapted to engage a groove in the cavity 

to prevent axial separation or the elements of the guard. 

3. An instzument according to claim 1 or claim 2, vherein 

the female element of the guaid has a flange facing the end 

of the cannula which is to be inserted in a patient's body. 

4* An instrument according to elmla 3, wherein the 

flange is coated vith a presaure^seasitive adhesive. 

5* An Instrument according to claia 3. wherein said 

flans:e haa a strap attached to lt» 

6. An instrument as claimed in claim 1 , substantially 
as described herein with reference to Figs. 1-4 or the 
aecoffipanyizig drawings* 

7. An instrument as claimed in claim 1, substantially 

12 4 6 8.6 22 
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